INTRODUCTION
Obtaining paid work is considered to be a key developmental milestone for many North American teenagers and represents a time of independence and growth. From a parent's perspective, this also provides additional opportunities for their children to gain valuable life lessons such as responsibility, financial literacy, and time management [Usher et al., 2014] . The benefits of some work during high school can carry over to later years in higher levels of employment and earning potential in adulthood [Carr et al., 1996] . However, work can also be dangerous, particularly for young workers. Studies have shown that injury rates for 15-19 year old are almost double that of older adults [Salminen, 2004; Breslin and Smith, 2005] . As such, balancing the benefits of work with the risks of occupational hazards for their children is a priority for many parents.
Parents play an integral role in introducing their children to entering the workforce by acting as resources for finding work [O'Regan and Quigley, 1993; Kramarz, 2014] . A recent survey found that almost 90% of parents of teenaged children helped identify job opportunities for their children and almost half have discussed a work-related safety issue with their teen [Runyan et al., 2011] . Parents often take personal responsibility to assess their children's workplace prior to commencing employment and actively monitor their working situation during employment [Usher et al., 2014] . It has been hypothesized that having a family connection to the workplace may result in safer working conditions for youth, as supervisors or coworkers may act as an additional protective safety mechanism [Rauscher et al., 2012] . A recent survey of youth working in the construction industry reported that having "family-firm connection" resulted in fewer hazard exposures and better safety practices such as frequent supervision and safety training [Rauscher et al., 2012] . However, other studies have reported contrary findings. In an American survey of parents and working teens, parental involvement had no association with children's workplace exposures [Runyan et al., 2011] . The authors suggested the lack of knowledge regarding child labor laws among parents and teens [Rauscher et al., 2010] may have influenced their study results. In a study of teens working in family-owned businesses, authors reported that while there was no difference in prevalence of injuries compared to teens in non-family owned businesses, injuries were more severe among those working in family-owned businesses [Zierold et al., 2012] .
While the association between family influence and youth work experience has been investigated in a handful of studies, little is known about how family composition is related to work safety among teens. For single parents, the lack of a partner to share in household duties may lead to decreased time and resources for childrearing. This phenomenon, known as "diminished parenting," [Wallerstein and Kelly, 1980] may affect the frequency and quality of communication between parent and child [Dawson, 1991] . As parents play an integral role in teaching their children about injury prevention behaviors [Saluja et al., 2004] , the reduction of parental contact may affect their children's health and safety. Research has reported that with increasing number of adults in the household, the risk of non-work injury among children is reduced (OR 0.91, 95% Confidence Interval (CI): 0.87-0.96) [Haynes et al., 2003] .
In addition to reduced parental supervision time, several direct and indirect pathways linking childhood injury with family composition have been proposed. It has been speculated that one of the underlying mechanisms linking increased injury risk among children of single parents are socio-economic conditions such as financial adversity and lower education levels [Nyberg et al., 2012] . It has been estimated that in comparison to families with partnered parents, single parents were approximately 3.5 times more likely to be living in poverty, which may influence the ability to afford healthy food, activities, and home environments [Pearce et al., 2013] . For children of single parents, this has been associated with poorer physical health (OR 1.46, 95%CI: 1.08-1.97) and up to 50% increased risk for non-work injuries [Weitoftet al., 2003; Nyberg et al., 2012; Pearce et al., 2013] . Furthermore, studies have found that family type was the most important influence on hospital admission for accidents among children [Wadsworth et al., 1983] , and that children from single parent families were more likely to be hospitalized with severe injuries compared to those from partnered parent households (OR 1.39, 95%CI: 1.11-1.73) [O'Connor et al., 2000] .
In regard to work-related injuries, it has been demonstrated that lower parental socio-economic status (SES) is associated with work injury among adolescents [Rauscher and Myers, 2008] . Research suggests that work experiences and social status of adult household members influence an adolescents' health and social adjustment [Sullivan, 1989; Menaghan, 1991] . More specifically, families and communities provide the context within which youth enter the job market. For example, educational attainment reflects a parent's occupational standing and may affect their ability to secure less hazardous jobs for their children [O'Regan and Quigley, 1993] . As such, SES may be a significant influence on the type of work and working conditions for youth. For example, selection into more hazardous occupations may reflect the types of industries and jobs available where young workers reside [Sullivan, 1989] . In addition, job contacts and skills related to finding a job may be resources that vary between high-and low-SES families, that in turn, affect the types of job opportunities [Sullivan, 1989; Soubhi and Potvin, 2000] . Therefore, lower SES, may be associated with work injury risk indirectly through differential access to safer jobs. It is hypothesized that children from single parent families, which are over-represented in lower SES categories, are at a higher risk for work injury as a function of the types of jobs that they obtain.
Studies have also shown that parental job insecurity and money anxiety have a crossover effect on youths' money anxiety, which in turn is associated with an intrinsic motivation to work [Lim and Sng, 2006] . As such, for adolescents whose income represents a large portion of household income, the pressure to remain employed to contribute to the family financially may result in an increased risk of engaging in jobs or tasks that are dangerous [Zierold et al., 2012] and consequently, greater risk for work injury [Rauscher and Myers, 2008] .
While prior literature suggests an increased risk for non-work accidents among children of single parent families, there is little information about the risk of work-related injury among adolescents by family composition. What remains relatively unexplored is if socioeconomic and occupational characteristics of children from different family types are important predictors of work injuries.
There are two main purposes to this study. We will (i) describe socio-economic and occupational characteristics of working adolescents from single and partnered parent households; and (ii) examine if the risk for work injury is higher among adolescents from single parent households compared with partnered parent households.
METHODS

Data and Study Population
Data from the Canadian Community Health Survey (CCHS), a cross-sectional survey administered by Statistics Canada about the health and demographic information of Canadians, were used for this study. Information was gathered using a multi-staged stratified cluster design, and computer-assisted interviews among a representative random sample of Canadians over the age of 12 years old, living in private dwellings. People living on Indian reserves or Crown lands, residents of institutions, full-time members of the Canadian Armed Forces, and residents of certain remote regions were excluded. The CCHS uses a household-base sampling frame, drawn from the Canadian Labour Force Survey, which increases the inclusion of lower SES categories. Probability sampling is used such that each person in the sample, "represents," besides himself or herself, several other persons not in the sample. Survey weights are used in the analyses that account for the initial probability of selection and household non-response to the survey [Statistics Canada, 2010a] . Thus survey weights are larger among populations which have a higher probability of non-response or those who represent a small portion of the general population. To ensure data quality and reliability of estimates, Statistics Canada only allows reporting of characteristics which meet requirements for a minimum number of responses [Statistics Canada, 2010a] . All these methods incorporated by Statistics Canada are used to provide a nationally representative study sample.
To obtain sufficient study power to detect effects, we combined data from five cycles of the Canadian Community Health Survey (CCHS) (2002, 2004, 2006, 2009, and 2010) and used Statistics Canada guidelines for a pooled approach such that the resulting dataset was treated as a single population [Thomas and Wannell, 2009] . As each survey is sampled independently, it is unlikely that a respondent participated in more than one survey cycle.
We restricted the study population to adolescents between the ages of 15-19 years old, who were living in single or partnered parent family household at the time of the survey. Our focus on this specific age range builds upon prior studies which have found an increased risk for work injury among 15-19-year olds [Breslin et al., 2003; Breslin and Smith, 2005] . Of additional concern is that injury among this group may result in long-term health and disability consequences [Breslin et al., 2003 ]. As such, this can be identified as a vulnerable workforce population in being in their formative years of development while in the early stages of their working careers. The U.S. Public Health Service has recognized the need for increased occupational and safety measures among this group and has made it an objective to reduce rates of occupational injuries among Family composition was identified from the household component in the CCHS. Statistics Canada gathers information about respondents' relationships with people living with them in the same dwelling (e.g., Husband/Wife, Father/ Mother, Son/Daughter, Brother/Sister) to develop 10 categories of living/family arrangements [Statistics Canada, 2010b] . For the purpose of this study, we combined categories of "child living with a single parent" and "child living with a single parent and siblings" to define single parent households. Children of partnered parent households were defined as those categorized as "child living with two parents" or "child living with two parents and siblings." "Parents" were defined in the CCHS as biological, step-, and adoptive, but excluded foster [Statistics Canada, 2010b] . Households with unattached individuals, partnered couples without children and other household arrangements (e.g., others living in the same dwelling with parents and children) were excluded.
We further restricted the study sample to include respondents who reported being current students at the time of the survey and were working a job over the past 12 months. We limited our study population to students because they represent a unique group that requires balancing demands of work and school. Studies have shown that job hours and workload have been associated with work-school conflict in respect of the limited time to meet work and school demands [Markel and Frone, 1998 ]. In turn, work-school conflict has been associated with poor sleep quality and fatigue [Park and Sprung, 2015] , which may increase the risk for work injury [Kling et al., 2010; Arlinghaus et al., 2012] . Students are also protected by legislation regarding working hours and shift work.
Main Outcomes: Acute Work Injuries and Repetitive Strains
In each survey cycle, information about acute injuries and repetitive strains sustained in the past 12 months, which limited normal activities, were ascertained in separate modules. For the purpose of this study, acute injuries (e.g., broken bones, cuts, or sprains) were identified as those which occurred while working at a job or business and received medical attention (e.g., doctor's office, hospital, clinic, physiotherapist, chiropractor, at injury site) within the first 48 hr (yes/no) after occurring. Repetitive strain injuries (e.g., carpal tunnel syndrome, tennis elbow, or tendonitis) were defined as "injuries to muscles, tendons, or nerves caused by overuse or repeating the same movement over an extended period" that occurred while working at a job or business. Respondents were not asked if they received medical attention for repetitive strains.
Other Independent Variables
Socio-economic status (SES): Highest education level, household income, and personal income Questions related to household situations (i.e., highest education level and household income) were answered by the "person most knowledgeable" in the household, which would most likely be a parent. All other questions were answered directly by the adolescent respondent. Highest education level in the household was derived by Statistics Canada from responses regarding education level of all household members. We created three categories based on responses: High school or less, some post-secondary, and post-secondary degree.
Due to the high number of non-responses regarding household income, Statistics Canada has imputed missing values for cycles from 2006 and later, using the nearest neighbor technique based on health information, dwelling characteristics, and aggregated tax information [Yeung and Thomas, 2013] . As such, the number of missing income responses was reduced from 44% to 25% in our analyses.
We also examined self-reported personal income as a measure of contribution to household finances, which may serve as an indicator of the importance of the additional income to the household and motivation to work. Personal income in this study was reported directly by the adolescent respondent and was ascertained from the question "what is the best estimate of your personal income from all sources before taxes and deductions, in the past 12 months?"
Occupational characteristics: Weekly hours of work and occupational strength requirements Adolescent respondents reported their usual number of weekly hours worked at all jobs. We grouped their responses into 5 hr categories ranging from <5 hr per week to more than 30 hr per week. Physical requirements differ across occupations which contribute to the risk of work injury. As such, we derived occupational strength requirements following guidelines defined by Human Resources and Skills Development Canada (2003) , and has been shown to be strongly correlated with work-related acute injuries (e.g., strains, lacerations, fractures) and repetitive strain injuries [Smith and Mustard, 2004; Wilkins and Mackenzie, 2007; Smith et al., 2013a,b] . Strength requirements were characterized using four categories: (i) limited-tasks that involve handling loads <5kg (e.g., administrative positions); (ii) light-tasks that involve handling loads of 5-10 kg (e.g., shoe repair); (iii) medium-tasks that involve handling loads of 10-20 kg (e.g., carpenters); and (iv) heavy-tasks that involve handling loads >20 kg (e.g., road construction).
Demographic characteristics
Respondent characteristics included age and sex.
Analyses
Descriptive statistics were used to examine demographic, socio-economic, occupational, and work-injury characteristics by family composition. Statistical differences between children of single and partnered parent families were examined using the chi-squared test for differences.
Separate multivariate logistic regression analyses were used to estimate the association between family structure and each work injury outcome (i.e., acute injury receiving medical attention within 48 hr, repetitive strain). Independent variables were tested for multi-collinearity using standard bivariate correlations for continuous variables and polychoric correlations for categorical variables. We used forward stepwise regression to introduce variables into the model. The crude model was first adjusted for year of survey and demographic characteristics, followed by socioeconomic status variables, and then usual weekly work hours. A listwise deletion method was used in which observations with missing data were not included in the analyses. Occupational codes were available for only two of the CCHS panels (2009 and 2010) and thus did not provide enough responses to be included in the regression model. We used Akaike's Information Criterion (AIC) to assess model fit and identify covariates with the most explanatory power [Akaike, 1974] . Lower AIC scores indicated better model fit.
Results from bivariate tests showed that personal income was highly correlated with household income (r ¼ 0.92). As such, we included each variable in the analyses separately and found that inclusion of household income resulted in better model fit compared to models which included personal income. Final models were adjusted for age, sex, highest household education level, household income, and usual weekly hours worked. Adjustments for year of survey were also included to reflect changes (e.g., economic or policy) that may have occurred over time. This follows methods used in prior studies with multiple years of survey data [Hunt and Hunt, 2001; Gorman and Braverman, 2008; Smith et al., 2009; Smith and Berecki-Gisolf, 2014] .
To account for the complex sampling design, sampling weights were used to create a nationally representative sample of 15-19-year old students who were employed in the 12 months prior to being surveyed. Standard errors and confidence intervals were adjusted for the multi-stage survey design by calculating a variance based on estimates from 500 sets of replicate bootstrapped weights supplied by Statistics Canada [Yeo et al., 1999] . Analyses were completed with Stata version 12 (StataCorp LP, College Station, Texas). All P values less than a ¼ 0.05 were considered statistically significant.
RESULTS
From the five CCHS survey panels (N ¼ 524,925, >90% response rate for each survey cycle), 7% of respondents were children between the ages of 15-19 years old, living with a parent in the same dwelling (N ¼ 34,411) . After excluding those who were not students (N ¼ 6,908) nor working at a job within the past 12 months of being interviewed (N ¼ 10,883), our final population consisted of 16,620 respondents who were 15-19-year old employed students, living in the same dwelling as a parent. Table I presents characteristics of our study population. Significant socio-economic differences were found between family types. Compared to partnered parents, a greater proportion of single parent families reported education levels of high school or less, (13% vs. 23% respectively, P < 0.001); and lower household income ($48,500 vs. $84,150, P < 0.001). While personal income of children from single parent households and those from partnered parent families was not significantly different ($6,570 vs. $5,897, P ¼ 0.289), it represented a greater proportion of household income among single family households than among partnered parent households (13.5% vs. 7%). Occupational strength requirements in 2009 and 2010 were not significantly different between groups (P ¼ 0.385), but a greater proportion of children from single parent families worked more hours than those from partnered parent families (P ¼ 0.047). No differences were observed in age, sex, and injuries.
Results of multivariate logistic regression models (N ¼ 12,263 responses after listwise deletion of observations with missing values) found that work-related repetitive strains were not associated with children of different family types, but was significantly associated with increasing age (OR per year increment 1.31, 95%CI: 1.07-1.63) (Table II) . This finding may be related to cumulative exposure to work conditions or job tasks which increase risk for these types of injuries.
In regard to acute work-related injuries requiring immediate medical attention, we found that compared to children from partnered parent families, those from single parent households were less likely to receive medical attention after an acute work-related injury (OR 0.43, ). Although we hypothesized that socio-economic status may be significantly associated with injury risk, household education and income levels were not significantly associated with any work injury outcomes. While the type of work, and consequently exposure to work hazards, may vary by sex, we did not find a significant difference in work injury risk between male or female adolescents.
DISCUSSION
The role of parental influence on children's work injury risk has been examined in a handful of studies with mixed results. This current study aimed to examine if family type, that is, single versus partnered parents, is associated with work injury risk among adolescents. We found that children from single parent families work more hours and contribute to a greater portion of household income, suggesting that their lower economic status may be driving this practice. However, we found no difference in children's personal income. The reasons for this are unclear. One explanation is that lower SES adolescents may work longer hours but at lower wages. However, we are unable to explore this because our data lack information about hourly wage.
Some evidence suggests the lack of additional parental supervision and low socio-economic status of single parent families may result in greater risk of both work and non-work related injuries among their children [Wadsworth et al., 1983; O'Connor et al., 2000; Weitoft et al., 2003; Rauscher and Myers, 2008; Nyberg et al., 2012; Pearce et al., 2013] . However, we found that there was no difference in repetitive strains among working 15-19-year olds associated with family type. Differences in study findings may be attributed to differences in study populations. Unlike prior studies, our study population was restricted to students and thus did not include those who have left formal schooling and may be at a greater risk for work injury [Breslin, 2008] . While parents play an important role in discussing work safety issues with their children, a limited knowledge of child labor laws [Rauscher et al., 2010] or lack of direct action at the work place may explain why parental influence has been found to have little effect on exposure to work hazards among adolescents [Runyan et al., 2011] . In addition, occupations held by youth are more associated with acute work injuries such as punctures and broken bones, rather than chronic injuries [Weller et al., 2003] . Repetitive strain injuries also result from cumulative exposure; as such, given the short job tenure and part time work hours among adolescents prevalence of these types of injuries are low and significant differences by family type may not be observed. Differences between workplace and residential settings may also explain differences in our findings compared to prior studies of nonwork related injuries among adolescents. In addition, formal safety policies and training, financial penalties for employers with high accident rates and increased supervision may reduce the risk of accidents in the workplace compared to non-work environments [Breslin and Shannon, 2005] .
A surprising finding in this study was that adolescents from single parent families were less likely to suffer injuries requiring medical attention within 48 hr, than those from partnered parent households. While the reasons for this are unclear, it has been suggested that children growing up in households with only one parent may mature faster, taking on additional responsibilities and greater decision-making roles that their peers from two-parent families may not have [Weiss, 1979] . This may include learning skills such as safety, self-regulation, and recognition of hazards. As such, these experiences may serve as a valuable preparation for when they enter the workforce. However, studies are needed to confirm this hypothesis. Our outcome measure, receipt of medical care within 48 hr, does not address access to medical care, which may have influenced our results. Studies have found that children of single parents were less likely to have a regular source of medical care than children from partnered parent families [Heck and Parker, 2002] . It is unclear if our finding that children of single parents are less likely to receive medical care within 48 hr of injury may be due to less severe injuries or barriers in accessing medical care. As such, more work is needed to gain a better understanding of the nature and type of injury sustained by children from different family types.
Studies suggest that low SES among parents may limit their children's choices of occupations to those that are lower paying or involve more hazardous types of work [Sullivan, 1989; Menaghan, 1991] , which could increase the risk for work injury. However, despite lower SES among single parent families in our study population, we did not find an increased work injury risk among their children. The reasons for this are unclear. It may be that exposure to work hazards do not differ for children by family type.
There are limitations to this study that should be considered. Survey data may be prone to bias as it requires time commitment and personal information from respondents. Recent longitudinal studies have shown that respondents who participate in all survey years tend to have higher SES than the general population . As such, it may be possible that the single parent families represented in the CCHS may have represented a higher SES group than other single parent families in Canada. Despite the complex sampling methods, it is still possible that particularly vulnerable populations (e.g., low SES categories or single parents) may not respond to the CCHS. As such, caution should be used when interpreting the results.
Our restriction of the study population to working adolescent students may have limited our results to those in higher SES gradients. Working adolescents not in school may represent those among the lowest SES categories. As non-students, they may not be protected by the same working restrictions as students [Services for Youth, 2014] , nor receive work safety education programs disseminated through the school system [Reed et al., 2001; Boychuck, 2005] . As such they may be exposed to more hazardous working environments (e.g., shift work and manual labor) and greater risk for work injury [Breslin, 2008] , than working adolescent students. Future studies are needed to examine work injury risk among this particularly vulnerable group.
Our outcome measure, acute work injury which limited normal activities and received medical attention within 48 hr, only included the most severe injuries. Limitations in the data used in this study did not allow us to expand our definition to include injuries which did not limit activities, or those which required, but did not receive, immediate medical attention. Our data also did not provide detailed information regarding the nature of the injury which may have been a predictor of whether immediate medical attention was needed. While job type and exposure to hazards has been shown to be associated with work injuries among adolescents [Frone, 1998 ], information about occupational characteristics in our data was available for only two of the survey cycles and thus did not provide sufficient number of responses for our risk analyses. We also lacked information about the degree to which parental influence may have influenced occupation type and job hazards. In addition, job hazards may vary across ages following child labor legislation restrictions. To gain a better of understanding of working conditions among children, future studies should include these types of detailed information.
Despite the limitations, the strength of this study is our use of a nationally representative survey of Canadians. This provided the ability to examine family influences on the risk of work injury among adolescents which have not been explored in prior studies. Our findings suggest that despite advantages and disadvantages related to certain family types, there is no evidence that work-related injury risk among adolescents from single parent families is greater than that of partnered parent families.
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